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Abstract
PART I: REARRANGEMENTS ACCOMPANYING C - ALKYLATION IN PHENOLS Phenol and anisole have been calculated with 1, 2, 3, and 4-octanols using gaseous boron fluoride as catalyst. The products of alkylation were separated by column chromatography and their purity has been checked by TLC. The compounds isolated were characterised by Infra Red spectroscopy as p-, and o-monooctyl and 2,4-, 3,4-, and 2,6-dioctylphenols. On VPC the pure monooctylphenols were shown to be mixture of three isomers each, the identification of these was carried out by synthesis of 1,2,3 and 4-(o- and p-hydroxypnenyl)-octanes and comparison on VPG with the isolated compounds. The absence of 1-(o- and p-hydroxyphenyl) -octane was clearly established. Similar results were obtained when anisole was alkylated with isomeric octanols. The reaction conditions used were nonisomerising. 
PART II: REARRANGEMENTS ACCOMPANYING O-ALKYLATION IN PHENOLS. An alkylation of phenol using boron fluoride-etherate as catalyst and 1-and 2-octenes as alkylating agents showed the presence of two types of products i.e, o-alkylated and c-alkylated, The o-alkylate was separated from the c-alkylate by column chromatography and fractional distillation. The o-alkylate was found to contain isomeric octyl phenyl ethers which were identified by IR and mixed VPC with pure synthesized 1,2,3 and 4-octyl phenyl ethers. In this case also 1-octyl pnenyl ether is absent. The o-alkylates from the reaction of phenol with n-octanol using boron fluaride-etherate as the catalyst, on VPC comparison showed the presence of dioctyl ethers, 1-, 2-, 3- and 4-octyl phenyl ethers. The presence of one more compound could be detected, but no definite structure has been assigned to it. It has been proposed that 1-octyl-phenyl ether is formed at least partially through di-n-octyl ether which in turn is formed from n-octanol, both of these reactions should involve displacement mechanism. This has been confirmed by the isolation of di-n-octyl and bis-2-octyl ether from the reactions of 1- and 2-octanols with boron fluoride-etherate and also from the fact that the alkylation of phenol with di-n-octyl ether gives l-octyl phenyl ether as the only product of o-alkylation. 
PART III THE REARREANGMENT OF ALETYL ARYL ETHERS. 2,3 and 4-octyl phenyl ethers have been rearranged using boron fluoride-etherate as catalyst and the products have been studied by VrG. 1-octyl phenyl ether did not undergo rearrangement even under drastic conditions. The rearrangement may involve an intramolecular or intetrmolecular mechanism by studying i) the comparative alkylation, ii) the cross products formed and iii) the effect of solvents, It seems clear that the reaction is mostly intermolecular. It has been proposed that using AlBr3 as catalyst and chorobenzene as solvent the reaction may be largely intramolecular but a study of comparative alkylation suggests that this system in our case gives approximately 20% Intramolecular reaction. 
PART IVA: ALKYLATION OF PHENOL WITH 3-OCTENS-l-OL 
The alkylation of phenol with 3-octane-l-ol (a homoallylic alcohol) resulted under mild conditions in the formation of mostly (95%) o-alkylate which was separated from the c-alkylate by column chromatography. The four compounds of the o-alkylate were separated using preparative thin layer chromatography (silica gel impregnaed with AgNo3), their percentage composition and purity was checked by VPC. Three of the four compounds in the o-alkylate were characterised on the basis of IR and hydrogenation followed by comparison with autnentic samples as di-n-oct-3-enyl ether (I), 4-phenoxy-l-octene (and/or 3-phenoxy-l-octene) (II) and l-phenoxy-3-octane (III). The presences of terminal double bond in (II) was confirmed by azonolysis while the structure of (III) was confirmed by its synthesis from l-bromo-3-octene and phenol, The fourth compound in the o-alkylate on the basis of VPC data is tentatively assigned the structure 2-phenoxy-3-octene(?) Among the products from c-alkylate, l-(o-hydroxyphenyl)-3-octene was isolated in appreciably pure form (72%) and its structure was established on the basis of IR and VPC of the hydrogenated material. The presence of the corresponding para compound could only be detected by VPC of the hydrogenated material. The nature of products formed supports the presence of the earlier proposed cyclopropyl carbinyl cation intermediate. In the presence of more amount of catalyst the c-alkylate consisted of only cyclized products in which the presence of three compounds could be detected by VPC, of which two could be isolated in pure form by chromatograhy over silica gel. On the basis of IR and PMR spectra two structures i.e. l-n-butyl-5-tetralol or l-n-butyl-3-tetralol and l-n-butyl-7-tetralol or l-n-butyl-6-tetralol could be proposed, From the mode of formation and mechanism of reaction shown for the o-alkylate l-n-butyl-5-tetralol and 1-n-butyl-7-tetralol become more favoured structures.The synthesis of l-n-butyl-7-tetralol and Its identity with the isolated compound clearly established the presence of these compounds and made l-n-butyl-5-tetralol the most feasible structure for the other isolated compound. Mechanistically corresponding indane structures are also quite- attractive, attempts to syntnesise 1-n-pentyl-6-indanol through Grignard reaction of 6-methoxy-indanone and n-bromopentane failed. Also an attempt was made to synthesise l-n-butyl-6-tetralol and l-n-butyl-6-tetralol however, these did not meet with success. 
PART IVB: ALKYLATION OF PHENOL WITH 2-OCTENE-4-OL A sec-allylic alcohol such as 2-octene-4-ol was used as the alkylating agent in the alkylation of phenol using boron fluoride-etherate as the catalyst. It was found that in this case the sec.alcoholic group is very reactive since the alkylation of phenol takes place even in the presence of 0.1 mol. boran fluoride-etherate at room temperature. The reaction product showed the presence of usual c-alkylated products (Part I), but containing double bond in the side chain. The compounds have been isolated in TLC pure state by column chromatography. These pure compounds were hydrogenated and found to be the usual o- and p-monoalkylphenol and 2,4, 3,4, and 2,6-dialkylphenols. Surprisingly the monoalkylphenol was found to contain mainly p-octenylphenol, the ortho isomer being formed in negligible amount. VPC examination of the hydrogenated p-octenylphenol showed the absence of 3-(p-hydroxyphenyl)-octane. U.V. examination revealed the absence of any compound having the double bond conjugated with the phenyl ring. No o-alkylate is formed in the reaction. Mchanisitcaily the product formed can be explained by an involvement of an alkyl cation having canonical forms A and B. 
CH3-(CH3)3 -CH-CH-CH+-CH3 CH3-(CH2)3 -CH+-CH=CH-CH3 A B resulting in the formation of 2-(p-hydroxyphenyl)-3-octene and 4-(p-hydroxyphenyl)-2-octene. 


